and Fourth Stage (2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012) . Both subsystems evolved from urban land expansion lagging behind demographic urbanization.
I. INTRODUCTION
With the continuous development of economy and rapid promotion of urbanization, the quantity and quality of urban areas in China have been improved [1, 2] . However, from 1990's, the urbanization has developed beyond its healthy track. Demographic urbanization is inflating beyond the normal way and the urban construction is out of control [3, 4] . Take Shandong Province for example, the urban expansion problem is very serious. From 1985 to 2012, the urban population has increased from 10.17 million to 40.21 million which is 2.95 times and at a rate of l.27 million per year. At the same time, the urban construction area has raised from 492 km 2 to 3927 km 2 , which is 6.98 times and about III km 2 per year. The disparity between the population and land use is more obvious. Under the new situation, the 18th National Congress of the Communist Party of China political report has pointed out that a healthy urbanization development style should be taken. The national urbanization meeting was held in December 2013. It proposed promoting optimization of structure, land use efficiency, and construction land intensity are the main task for promoting urbanization. Under this background, the research of the coordinated degree between demographic urbanization and urban land expansion is necessary.
Urbanization is a comprehensive process containing economic, social, and cultural factors. In essence, urbanization is mainly presented as introverted concentration and extraverted diffusion. The process of urbanization contains two aspects: one is the population urbanization, caused by the agricultural population transferring to the urban population agglomeration. The economic level of agricultural population has been improved and the way of life was well improved. The second aspect is urban land expansion. The agricultural land or unused land is converted for construction land use. At the same time, the urban land intensity and land use efficiency have been improved constantly. The relationship between demographic urbanization and urban land expansion should be coupling coordinated. If urban land expansion lagged to population urbanization, the basic condition of production and living would not be guaranteed. If demographic urbanization lagged urban land expansion, it can reduce inefficiency of land use and a waste of land resources [5] .
How to promote the development of healthy and coordinated urbanization is becoming a hot spot of recent academic research. From the research of urbanization at home and abroad, the research mainly involved comprehensive evaluation of China's urbanization [6] . The scales of research contained nation and province. The methods included quantitative analysis, system analysis, and regression analysis. Zhang summ arized the characteristics of urbanization in China, pointing out that the relationship between demographic urbanization and urban land expansion was not harmonious. Lu Dadao viewed that the land spread was very serious and the urban land expansion unbalanced. Some studied the coordinated degree of China from the point of demographic urbanization and land urbanization [7] . Some scholars explained the reason for demographic urbanization lagging behind urban land expansion [8] . The unit of studies was mainly in province unit. Shandong Province is a coastal province; it plays an important role in China's economy pattern. As one of the essential growth pole in the process of urbanization, the study of the relationship between demographic urbanization and urban land expansion in this area is representative. This paper aims to study the coordinated degree and evolution trend, in order to provide policy recommendations to healthy development of urbanization in Shan dong Province.
II. THE STUDY METHODS AND DATA
A. The study area and data Shandong Province is located in the important joint part of Bohai district of the Yellow River downstream and the Yangtze River Delta Region. It contained lin an, Qingdao, Yantai, Zibo, Weihai, Weifang, Dongying, Rizhao, Taian, Laiwu, Liaocheng, Heze, Dezhou, Binzhou and Dongying, Zaozhuang, and Gining -17 regional cities with 138 county level administrative units. According to the availability of the
B. The index of coordinated degree
According to the meaning of demographic urbanization and urban land expansion, with the principle of gradation, dynamics and completeness, the following index has been built.
U, is the urban land expansion in t year; P I is the non agricultural people in t year.
C. Calculating the coordinated degree
Coupling coordination degree means that two (or more) of the system interact and influence each other by itself and the outside world. Calculating the coupling coordination degree model is as follows:
f(x) represents the function of population urbanization, g(x) represents the function of urban land expansion, C is coordinated degree, T is developing degree, D is coupling coordination degree between demographic urbanization and urban land expansion. a and f3 represents the demographic urbanization proportion and urban land expansion proportion respectively ..
III. RESULTS AND ANALYSIS

The analysis of urban expansion and demographic urbanization development evolution of urbanization in Shan dong Province
From Figure 1 and Figure 2 , they illustrated that the urban land expansion rate is higher than demographic urbanization during 1986-2012. In general, the two indices fluctuated to high or low in different stages. The demographic urbanization was increased stably around 10%. In converse, the urban land expansion was changed severely while it reached up to 38.5% in 1994. 
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.1 The analysis of indices trends
With the development of economy, the trends of demographic urbanization index and urban land expansion index were both rising. This indicated that since the reform and opening to the outside, the scale of the urban built-up area has been expanding and the urban population was increasing rapidly. Specifically, the changing of urban land expansion index was more serious than demographic urbanization index. The urban land expansion index lagged behind the demographic urbanization index from 1985 to 1991, but the trend reversed from 1992 to 2012. (1) First Stage (1985) (1986) (1987) (1988) (1989) (1990) (1991) The demographic urbanization index values were higher than the urban land expansion index values. In this time, lots of rural people immigrated into urban area; as a result, urban population was increased dramatically. In contrast, economy was in primary stage.
The analysis of coupling coordination development
(2) Second Stage (1992-1998) The coupling coordination degree of urbanization was increasing rapidly. During this period, with the acceleration of industrialization, urban construction land expanded dramatically but urban population increased smoothly. The speed of the urban land expansion growth was much faster than population urbanization. The main reasons were because China was transformed into a market economy after 1992 and the land quota was not as strict as before. Local government gained much fmancial revenue by changing agricultural land to urban built-up land. The immigration of rural people to urban people was restricted by the census register regime. This stage belonged to the type where demographic urbanization was lagging. Since 2005, the urban land expansion index raised rapidly with an average rate more than 10%. In this stage, the urban land expansion index value was higher than demographic urbanization index value. As a result, an abundance of Economic Development Zones were used inefficiently and the land intensity was low.
IV. CONCLUSIONS
(1) In the past 30 years, the increase in urban population and the rapid development of the urban area expansion were the main perfonnances for the rapid development of urbanization in Shandong Province. (3) The concept and meaning of urbanization was not just the expansion of urban built-up areas and rural people transferring to the urban register. Urbanization contains advanced industry structures and a suitable living environment. The land is precious in Shan dong and it should be used efficiently and economically.
